The present study was undertaken to identify whether any difference exists in karyotype between the tusker (chang Phai) and tuskless (chang Sridor) male Asian elephants (Elephas maximus, Linn. 1758). The elephant using in the present work are owned of some local people who lived in the elephant village, Surin Province, Thailand. Peripheral bloods were collected from the ear-vein of healthy elephants. The lymphocyte culture and harvesting method was employed follow standard protocols. Conventional, GTG-, and Ag-NORs banding techniques were applied to find out the different of both elephant karyotypes. The results showed that the standardized karyotype of both elephants were consisted of one pair of large acrocentric, four pairs of large telocentric, one pair of medium submetacentric, one pair of medium acrocentric, six pairs of medium telocentric, two pairs of small metacentric, two pairs of small submetacentric, and ten pairs of small telocentric homologous chromosomes. The X sex-chromosome was a medium metacentric and the Y sex-chromosome was a small acrocentric chromosome. Here, the NORs bearing chromosome were found on one pair of small submetacentric and two pairs of small telocentric chromosomes similar in both of male elephants. However, those classical cytogenetic techniques could not be distinguished the karyotype of tusker and tuskless male elephants. At least, we present the standardized karyotype, idiogram and the basic cytogenetic data that could be served as a basis for future chromosome analyses of Asian elephant populations and for comparative cytogenetic studies with other related species. The karyotype formula could be deduced as: 
The elephant is classified under the order Proboscidea, family Elephantudae, subfamilies Stegotetra, Belontidae, and Elephantinae, with a total of six genera and 26 species. However, there are only two genera existing in this world today. The Asian or Indian elephant (Elephas maximus) and African elephant (Loxodonta africana) are represented of the family Elephantidae. Elephants believed to have originated in Africa and then radiated to Asia, Europe, and North America. Elephants are the largest land mammals, with male E. maximus stand around 300 cm at the shoulder and weigh 5400 kg (Houck et al. 2001) . Basically, elephants have specialized dentition, including tusks, which are elongated second upper incisors and are more prominent in males while female E. maximus often lack tusks. Elephant are listed as endangered, and a continued decline of elephant populations is expected so far (Vaughn 1986 , Nowak 1999 .
Previously, classical cytogenetic studies have been carried out for both the L. africana (Hungerford et al. 1966 , Hösli and Thürig 1970 , Thürig 1970 , Hsu and Benirschke 1971a , Wallace 1978 and E. maximus (Hungerford et al. 1966 , Norberg 1969 , Hsu and Benirschke 1971b , Sakthikumar et al. 1990 , Hartl et al. 1995 , Suwattana et al. 2000 , Graphodatsky et al. 2002 , Sharudin 2005 . Houck et al. (2001) reported comparative cytogenetics of L. africana and E. maximus, then up to date the comparative chromosome painting based on fluorescence in situ hybridization (FISH) have been studied on both elephant species. Comparisons between the species demonstrated a high level of chromosome band homology, with 26 conserved autosomal pairs.
In Thailand, there are two types of male elephants, the first one called chang Phai (tusker) possess prominent tusks which are outgrowths of the second upper incisors. Another type of male elephant (tuskless) known as chang Sridor possesses a rudimentary outgrowth of the incisors or absent (Fig. 1) . The present study was undertaken to identify whether there exits any difference in chromosome morphology, GTG-dark/light band and NORs location on between the tusker and tuskless male elephants.
Materials and methods
The elephant using in the present work are owned of some local people who lived in the elephant village, Surin province, Thailand. Peripheral bloods were collected from the ear-vein of healthy tusker and tuskless male elephants. The lymphocyte culture method using whole blood was employed (Rooney 2001 ) with some modification, 0.8 mL of whole blood were added to the culture media which were performed using a mixture of 80% RPMI 1640, 20% fetal bovine serum, 0.1 mL of pokeweed mitogen (40 µg mL 1 ) and 0.1 mL of pen-strep antibiotic. The culture were incubated at 37 C for 72 h and mixed gently twice daily, one drop of 0.01% colchicine were added at 71 h of incubation. The culture were then mixed gently and incubated for 1 h, harvesting of cells suspension was done follow the standard protocols.
Conventional staining was done using 10% Giemsa s solution for 10 min. GTG-banding was performed us- ing 0.025% trypsin and stained with 10% Giemsa s. Ag-NOR banding was applied (Howell and Black 1980) using two drops of 2% gelatin on slides then followed four drops of 50% silver nitrate, then cover with cover slip and incubated at 60 C for 5 min or until the slide changed to brownish. After that the slides were dipped in distilled water to remove the cover slip and air-dried. Twenty of clearly metaphase chromosome plates of two male types were photographed. The length of the short arm chromosome (Ls) and the long arm chromosome (Ll) were measured, then the length of the total arm chromosome (LT, LT=Ls+Ll) was calculated. The relative length (RL), centromeric index (CI), standard deviation (SD) of RL and CI were computed (Chaiyasut 1989) . The CI (q/p+q) between 0.50-0.59, 0.60-0.69, 0.70-0.89, and 0.90-0.99 were described as metacentric, submetacentric, acrocentric and telocentric chromosomes, respectively.
Results and discussion
The diploid chromosome number of both tusker and tuskless male Asian elephant in the present study was 56 ( Fig. 2A and 2B ), which is in accordance with both L. africana and E. maximus in the previous reports (Hungerford et al. 1966, Norberg 1969, Hösli and Thürig 1970, Thürig 1970 , Hsu and Benirschke 1971a , 1971b , Wallace 1978 , Sakthikumar et al. 1990 , Hartl et al. 1995 , Suwattana et al. 2000 , Houck et al. 2001 , Graphodatsky et al. 2002 , Sharudin 2005 (Table 1 ). The fundamental numbers (NF) was 72 in both tusker and tuskless male Asian elephant. It is difference from the report of Sharudin (2005) which demonstrated that NF of Asian elephant is as 66 in both male and female. The standardize karyotype of both elephants were consisted of one pair of large acrocentric, four pairs of large telocentric, one pair of medium submetacentric, one pair of medium acrocentric, six pairs of medium telocentric, two pairs of small metacentric, two pairs of small submetacentric, and 10 pairs of small telocentric homologous chromosomes. The autosome set was divided into two groups: one contained bi-armed chromosomes (seven chromosome pairs) and the other carried mono-armed chromosomes (20 chromosome pairs). It is not consistent to the report of Suwattana et al. (2000) which revealed that Asian elephant has autosomes as following; six pairs of bi-armed chromosomes and the rest of 21 chromosome pairs were telocentric. Moreover, Sharudin (2005) demonstrated that Asian elephant has six pairs of submetacentric, 10 pairs of large acrocentric, and the remaining 11 pairs are characterized as small acrocentric chromosomes.
The X sex-chromosome was a medium metacentric and the Y sex-chromosome was a small acrocentric chromosome. The result is difference from the report of Suwattana et al. (2000) which demonstrated that the medium submetacentric X chromosome and small telocentric Y chromosome of Asian elephant. Furthermore, Sharudin (2005) also reported that the sex-chromosomes of Asian elephant had the largest submetacentric X chromosome while the Y chromosome is a small acrocentric.
On the basis of classical cytogenetic studies herein by conventional, GTG-banding and Ag-NORs banding techniques could not be distinguished the karyotype of tusker and tuskless male Asian elephants. The GTG banded idiogram representing of both male elephants was shown in Fig. 5 . GTG-banding revealed that number of GTG-bands on 1 set of haploid chromosomes, which includes autosomes, X and Y chromosomes, is 225 bands. (Fig. 3A and 3B ). GTG-banding technique provide a clearly chromosome band which represent in dark band (heterochromatin) and light band (euchromatin) regions on chromosome. Thus, the haploid set of banded Asian elephant consist of 27 autosomes include X and Y chromosomes. However, some chromosomes show not clearly identify because of some band has variation. As above the chromosome band scoring is represent by approximate band that appear. However, the GTG-banded idiogram of Asian elephant (Suwattana et al. 2000) and particularly, the idiograms of reciprocal chromosome painting among human and African elephant have already been reported (Frönicke et al. 2003, Yang et al. 2003), here we presented once more which allowed us easily pairing of the homologous chromosomes and will be useful for further gene mapping and molecular cytogenetic studies in Asian elephant. The objective of Ag-NOR banding technique is to reach out the nucleolar organizer regions/NORs which is the representative location of genes (loci) that function in ribosome synthesis (18S and 28S ribosomal RNA) (Sharma et al. 2002) . If these regions were active during the interphase prior to mitosis, they can be detected by silver nitrate staining (Howell and Black 1980) since it specifically stains a set of acidic protein related to ribosomal synthesis process; this technique actually reveals active NORs (Ag-NORs) and not the rDNA associated to NORs (Jordan 1987 ). Last but not least, our present study was the first time that reported of the NORs bearing chromosome which has been characterized for tusker and tuskless male Asian elephants that found on one pair of small submetacentric and two pairs of small telocentric chromosomes ( Fig. 4A and 4B ). It is difference to the publish of Sharudin (2005) that showed Ag-NOR banding revealed active nucleolar organizing regions chromosomes pairs 2, 4, 13, and 17 (four chromosome pairs).
The standardize karyotype, idiogram and the basic cytogenetic data obtained should serve as a basis for future chromosome analyses of Asian elephant populations and for comparative cytogenetic studies with other relate species. However, our results found that both of elephants karyotype were slightly difference from those previous reports according to the parameters (Ls, Ll, LT, RL, and CI) from 20 well spread metaphase chromosome plates (Table 2 ). The karyotype formula could be deduced as 2n (diploid)=L 
